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5: $\alpha$ (t) $\beta(t)$
$F(t)$ $V_{i}/V_{c}$
$F(t)$








$\alpha(t)$ $\beta(t)$ : (
$)$ $V(t)$ $R_{0}-(t)$ 5
$t=0$ $(x.y, z)$ $t$
$(\beta(t)x, \beta(t)y, \alpha(t)z)$ ( $(x, y, z)$
( ) Lagrange )
( ) $\vec{u}$ $(\dot{\beta}(t)x,\dot{\beta}(t)y,\dot{\alpha}(t)z)$
$L=K-U$
$L=( \frac{m_{\alpha}R_{0}^{2}}{2}\dot{\alpha}^{2}+\frac{m_{\beta}R_{0}^{2}}{2}\dot{\beta}^{2})-\frac{E\Lambda I}{2\cdot 3\rho}(\alpha^{2}+2\beta^{2}-3)$ (1)
$\alpha(t)\beta(t)^{2}=1$ (2)
1 $L^{3}$ $\alpha L$ $\beta L$ $\gamma L$
{ $L^{3}$ } $\cross$ { $E$} $\cross$ { 2 $\alpha^{2}+\beta^{2’)}+\gamma^{\vee\}}$
[16]
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(a) $V_{i}/V_{c}=0.25$ (b) Vi $/V_{c}=0.88$ (c) $V_{i}/V_{c}=2.5$
$0$ 1 2 3 $0$ 1 2 $0$ 1 2
$S$ $S$ $S$
6: $\alpha(s)$ $\alpha"(s)$ $\alpha"(s)$
$\Lambda I$ $m_{\alpha}\equiv 61|\prime I/5$ $m_{\beta}\equiv 2\Lambda t/5$ $L$
1 $K$ (1/2) $]|’IV(t)^{2}=$
$(1/2)\lambda I(R_{0}(t))^{2}$ $\int_{V_{2}}^{2}|\vec{u}|^{2}dxdydz=_{2}^{e-2}\int(z^{2}+\dot{\beta}^{2}x^{2}+$
$\dot{\beta}^{2}y^{2})=\frac{1}{2}(\frac{At}{5})R_{0^{2}}\dot{\alpha}^{2}+\frac{1}{2}(\frac{2\Lambda I}{5})R_{0}^{2}\dot{\beta}^{2}$ $L$ 2















$\alpha(0)=1$ and $\alpha_{0}’=\sqrt{\frac{10}{13}}\frac{V_{i}}{V_{c}}$ (4)
’ $s=t/\tau_{c}$
6 ( ) (3) (4) $\alpha(s)$
$\alpha"(s)$
$\alpha$ $\beta$











































[1] Hertz H., J. Reine Angew. Math. 92, 156(1882)
[2] Goldsmith W., Impact, Arnold, London, 1960.
[3] Stronge W. J., Impact Mechanics, Cambridge Univ Press, 2000.
[4] Kuwabara, G. and Kono K., $Jpn$. J. Appl. Phys., 26. 1230(1987).
[5] Labous L., Rosato A. D. and Dave R. N., Phys. Rev. $E,$ $56$ , 5717(1997).
[6] Gerl F. and Zippelius A., Phys. Rev. $E,$ $59$ , 2361(1999).
[7] Hayakawa H. and Kuninaka H., Chem. $Eng$. Sci., 157, 239(2002).
[8] 2003.
[9] Tanaka Y., The European Physical Joumal $E,$ $18,95$ (2005).
[10] Tanaka Y., Phys. Rev. $E,$ $73$ , 031403 (2006).
[11] 85,499(2006).
[12] Richard D., Clanet C. and Quer\’e D., Nature (London), 417811 (2002).
[13] C. Clanet C., Hersen H. and Bocquet L., Nature 427, 29 (2004).
[14] Nagahiro S. and Hayakawa Y., Phys. Rev. Lett., 94, 174501(2005).
[15] Landau L. D. and Lifshitz E. M., Theory of Elasticity, Pengamon Press, 1960.
[16] Strobl G. R., The physics ofpolymers, Springer Verlag, Berlin, 1997;
1998.
31
